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1
POSITION MEASURING SYSTEM AND
ASSOCIATED MEASURING METHOD FOR
DETECTING AN INDICATED POSITION OF A
LINEARLY MOVABLE GUIDE ELEMENT

BACKGROUND OF THE INVENTION
Field of the Invention

The invention relates to a position measuring system and
an associated measuring method for detecting an indicated
position, in particular a maximum and minimum position, of
a linearly movable guide element.

In a nuclear facility, for example in a nuclear power plant
facility, linearly movable control rods are used to control
chain reactions of nuclear disintegration processes in a reac-
tor in the case of which particle radiation—in particular neu-
tron radiation—is emitted, by absorbing radiation. The fur-
ther that such control rods, which are typically arranged
bundled into groups, are pushed between the nuclear fuel
elements, the larger the components of the particle radiation
driving the chain reaction further that are absorbed, and so the
chain reaction correspondingly proceeds more slowly, and
can ideally be brought to a stop when the control rods are in
the fully extended position. State and process of the chain
reaction are therefore a function of the extended positions of
the linearly movable control rods, and are determined
thereby. An exact knowledge of the positions of the control
rods—in particular the respective maximum extended posi-
tions—is therefore relevant for a regulation of the operating
state and therefore, in particular, for safety.

Position measuring systems for control rods generally
comprise devices for the application of electromagnetically
inductive measuring methods in the case of which use is
respectively made of the fact that the temporal variation of a
magnetic field in an electrical conductor induces an electric
voltage. Such a device usually comprises one or more primary
coils for providing such a magnetic field. A control rod in the
region of the magnetic field is used to vary the magnetic field,
the effect of this being to vary the voltage induced in induc-
tion coils arranged along the linear travel path. The position of
the control rod can be determined from the magnitude of the
induction voltage. In order to detect the lower and/or the
upper end position of the control rod, separate coil groups are
mostly set up, their measurement signals being transmitted
via respectively separate lines to the evaluation unit. A volt-
age signal from said coils indicates whether the control rod
has reached the lower or the upper end position.

A disadvantage of the above described position measuring
system is based on the fact that the detection of the positions
of the control rod requires a plurality of secondary coils
whose signal lines must be guided out of the inner reactor
region—the so-called containment. In particular, the coils for
detecting the end positions of the control rod require addi-
tional measuring lines. Moreover, it is disadvantageous that,
depending on the actual position of the control rod, the volt-
age signal of the induction coil varies continuously in the
vicinity of the minimum or maximum extended position of
the end of the control rod. Consequently, although the mag-
nitude of the voltage signal gives a rough indication of the
minimum or maximum extended position of the control rod,
the signal is, however, always still present in attenuated form
when the control rod is no longer located in its minimum or
maximum extended position, for example whenever the con-
trol rod is withdrawn from the reactor by a certain length of

10

40

45

50

2

path. The inductive measuring method is therefore frequently
too inaccurate for a precise and unique detection of end posi-
tion.

BRIEF SUMMARY OF THE INVENTION

A first object of the invention is to specity a position mea-
suring system for detecting an indicated position, in particular
an extreme position, of a control rod which can be moved
along a rectilinear path, said system requiring as low a num-
ber of measuring lines as possible, and being as accurate and
reliable as possible. The position measuring system should, in
particular, be capable of integration in a simple way into
existing inductive position measuring systems.

A second object of the invention is to specify a method for
determining an indicated position, in particular an extreme
position, of a control rod which can be moved along a recti-
linear path, said system being as accurate and reliable as
possible.

The first object is achieved according to the invention by
the features of the claims. Accordingly, there is provided a
position measuring system for detecting an extreme position
of a guide rod which extends along a path that is rectilinear
relative to a guide system and can be moved along the recti-
linear path, having a number of sensor elements and having at
least one magnetic element, in which the magnetic element is
set up to form a magnetic field, the magnetic element is
connected to the guide rod, the or each sensor element is in
each case designed within a detection region to detect a mag-
netic field whose field strength is greater at the location of the
sensor element than a predefined threshold value, and at least
one sensor element is connected to the guide system and is
arranged in an environment of the path.

The invention proceeds from the consideration of coupling
a magnetic field to the guide rod locally with the aid of a
magnetic element and, by means of detecting the magnetic
field by an external sensor element immovably connected to
the guide system, of detecting the corresponding position of
the guide rod relative to the guide system. In particular, dis-
crete position values of the guide rod can be detected in this
way, for example an extreme position.

The position of the guide rod is defined as the position of a
stationary reference point relative to the guide rod, the refer-
ence point having precisely one spatial coordinate relative to
the rectilinear path. The reference point is preferably selected
at the location of the guide rod at which there is arranged any
desired magnetic element that has, however, been perma-
nently selected. This selection is unique given only one mag-
netic element. The last named special selection of the refer-
ence point does not constitute a limitation of generality. Given
a different selection of the reference point, the measured
position values are displaced by comparison with the values
for the special selection of the reference point by a constant
length that is given by the distance between the magnetic
element and the reference point.

The detection of position continues to be unique, since the
sensor element reacts to detect when and only when a mag-
netic field whose field strength at the location of the sensor
element is greater than the threshold value is in the detection
region. During a change in the position of the guide rod that is
greater than the spatial selectivity of the sensor element it
follows that there is no continuous signaling of the sensor
element. Rather, it is a reliable binary item of information of
the type “end position reached: yes/no?” that is enabled.

Ifa plurality of sensor elements are installed at one and the
same location of the guide system, the degree of redundancy
a detection of position is correspondingly increased. A posi-
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tion measuring system according to the invention can there-
fore be excluded in principle with a high degree of redun-
dancy, and is correspondingly reliable. In this case, however,
it is necessary to accept the system as having the disadvantage
of a relatively large number of lines.

Moreover, the inventive position measuring system can be
combined with known systems for measuring position, in
particular with systems for applying inductive measuring
methods, it being possible, in particular, to have recourse to
already existing signal lines (multiple use).

The magnetic element is preferably designed as a perma-
nent magnet. Otherwise as for a coil that forms an electro-
magnet—a permanent magnet does not require any electrical
conductors which, as additional lines on or in the guide rod
need to be guided out of the containment. The number of
possible additional lines which are to be guided out of the
containment for the position measuring system therefore
remains limited to the sensor elements.

The magnetic element is expediently connected at an end to
the guide rod. In such a position, the magnetic element can be
connected with particular ease to the guide rod and can—for
example, as a permanent magnet—be joined onto the guide
rod at an end in the form of a magnetic plate or a magnetic
disk. Moreover, it is possible thereby to detect the extreme
position of the guide rod for a sensor element at the location
of'a possible extreme displacement of the corresponding end
of the guide rod relative to the guide system.

Consequently, the detection region of at least one sensor
element expediently detects the end of the guide rod arranged
in the extreme position.

In a suitable embodiment of the position measuring sys-
tem, the guide rod can be moved along the rectilinear path
between a minimum extended position and a maximum
extended position. The two extreme extended positions of the
guide rod can therefore be detected by means of suitably
localize sensor elements.

It is preferred to provide at least one sensor element as a
noncontact sensor, in particular as a reed contact element. A
reed contact element comprises two contact tongues whose
core is generally respectively formed from a ferromagnetic
metal. A magnetic field in the region of the reed contact
element—caused by the permanent magnet on the control
rod—Ileads to an attraction of the two contact tongues. If the
field strength of the magnetic field overshoots a threshold
value, contact closure is made between the two contact
tongues such that an electric control current can flow via the
contact. In order to improve the conductivity and to diminish
premature contact closure, the contact tongues are usually
coated with a noble metal, for example copper or silver, or are
enclosed a a glass bulb that is evacuated or filled with protec-
tive gas. Reed contact elements can be scaled over a wide size
range, and are robust and available cost effectively.

In a preferred variant embodiment of the position measur-
ing system, at least one sensor element is connected to an
electrical circuit arrangement, which circuit arrangement is
connected to an evaluation and/or control unit, and comprises
anumber of electric induction coils. Electric induction coil(s)
is/are designed to be applied in an inductive measuring opera-
tion. Owing to the circuitry of the connection, the or each
induction coil can be driven and controlled by the sensor
element via one and the same control unit. It is possible in this
way to achieve a high degree of redundancy and/or a high
spatial resolution of the determination of position without the
need to guide additional electric lines out of the containment.

Moreover, the circuit arrangement preferably comprises at
least one ohmic resistance unit which forms a series circuit
with atleast one induction coil, and which forms a circuit loop
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with at least one contact sensor. Since the induction coil also
has an ohmic resistance, the total resistance in a series circuit
of'the ohmic resistance unit and induction coil is given as the
sum of the two resistances. Since the contact sensor forms a
circuit loop with the ohmic resistance unit, the ohmic resis-
tance unit is bridged and therefore short circuited when the
contact sensor is closed, and so in this case only the ohmic
resistance of the induction coil features in the measurable
total resistance. The topology of the circuit arrangement
therefore images a detection of the contact sensor onto a
discontinuous change in resistance so that, for example, it is
possible to detect when an extreme position of the guide rod
is reached with the aid of such a sudden variation in the
resistance value, which variation can be measured with
simple means.

In a particularly suitable development of the position mea-
suring system, the circuit arrangement comprises two ohmic
resistance units which form a series circuit with an induction
coil, one of the two ohmic resistances respectively being
connected to in each case one end (terminal) of the induction
coil, and comprises a plurality of contact sensors, each con-
tact sensor forming a circuit loop with one of the ohmic
resistances. In particular, two contact sensors are provided,
and each contact sensor forms a circuit loop with precisely
one ohmic resistance unit. Such a circuit topology constitutes
a special case of the circuit topology explained in the last
section, which are suitable for identifying two different sen-
sor signals, for example in order to detect a minimum and a
maximum position of the guide rod. In particular, the two
ohmic resistance units have different ohmic resistance values,
and so it is possible to detect from the magnitude of the
variation of the total resistance value which of the two contact
sensors forms an electrical contact closure. If more than two
contact sensors are provided, there exists more than one cir-
cuit loop for at least one ohmic resistance unit. The short
circuit of the ohmic resistance unit occurs whenever only one
ofthe contact sensors forms an electrical contact closure. This
is suitable, in particular, for increasing the degree of redun-
dancy when the detection regions of the two contact sensors
overlap.

Moreover, the control unit expediently comprises a current
source for feeding an electric direct current into the circuit
arrangement, and/or comprises a first measuring unit for
detecting the DC voltage component of a total voltage in the
circuit arrangement, and/or comprises a second measuring
unit for detecting the AC voltage component of a total voltage
in the circuit arrangement. The ohmic resistance value of the
circuit arrangement and the time profile thereof can be deter-
mined from the direct voltage detected by means of the first
measuring unit and the time profile thereof, and from the
direct current fed into the circuit arrangement, whose magni-
tude is known. In particular, discontinuous profiles and there-
fore detections of one or each contact sensor are thereby
determined. The second measuring unit particularly detects
an alternating voltage induced by the induction coil from an
alternating magnetic field. It is possible thereby, in particular,
to determine the temporal profile of the amplitude of the
alternating voltage, and thus to derive a variation in the
induced alternating magnetic field. The latter is the subject
matter of an inductive measuring operation.

The control unit is preferably connected to a second circuit
arrangement, which circuit arrangement comprises an elec-
trical coil, and the control unit is preferably designed to form
and control an electric current in the second circuit arrange-
ment. Such a circuit arrangement is suitable, in particular, for
carrying out an inductive measuring operation. To this end,
the control unit produces an alternating electric current that is
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guided through the electrical coil (primary coil), and an alter-
nating magnetic field is induced in this case.

Furthermore, the electrical coil is preferably aligned and
arranged parallel to the rectilinear path. For example, the coil
can be designed to enclose the rectilinear path, the result
being that a magnetic field induced by the coil substantially
encompasses the path.

In an expedient embodiment of the position measuring
system, the guide rod is provided as a control rod of a nuclear
facility, and the guide system comprises a pressure resistant
guide tube enclosing the control rod. Such a position measur-
ing system serves the purpose of—preferably redundant—
measurement of the position of a control rod, in particular for
measuring and verifying an end position. It is expedient for a
plurality of reed contact elements to be connected with con-
tact closure in the region of the end position with the outside
of the guide tube, and it is expedient for the electrical coil to
enclose the guide tube. The position of a linearly movable
control rod in the guide tube can be detected inductively by
means of the control unit and the circuit arrangements. The
reaching and maintenance of the end position is detected by
the reed contact elements, measured by means of the first
circuit arrangement and evaluated with the aid of the control
unit.

The second of the objects mentioned at the beginning is
achieved according to the invention by the features of the
claims. Accordingly, a method is specified for detecting an
indicated position, in particular an extreme position of'a guide
rod which extends along a path that is rectilinear relative to a
guide system and can be moved along the rectilinear path, in
which a magnetic field is produced by a magnetic element
connected at an end to the guide rod, and a magnetic field is
detected by a sensor element connected to the guide system,
preferably by using a position measuring system in accor-
dance with the first object of the invention.

In a particularly expedient development of the method, the
controlunit generates a primary AC voltage, the AC voltage is
fed to the circuit arrangement, an induction voltage is gener-
ated in an induction coil, the control unit determines the
ohmic resistance of the circuit arrangement, a circuit loop is
closed with electrical contact closure to a contact sensor by a
magnetic field at the location of the contact sensor, and a
variation in the DC voltage component of a total voltage in the
circuit arrangement is determined by the control unit.

The advantages attained with the invention consist, in par-
ticular, in specifying a measuring system for determining the
rod position in a nuclear reactor which is divergent from
measuring systems common to date, which manages through
the multiple use of existing signal transmission paths with a
particularly low number of lines and containment penetra-
tions, and which works in a particularly robust and at the same
time accurate and reliable fashion, especially given the use of
reed contacts or reed sensors.

An exemplary embodiment of an inventive position mea-
suring system is given below.

BRIEF DESCRIPTION OF THE SEVERAL
VIEWS OF THE DRAWING

Here, in a greatly simplified schematic in each case:

FIG. 1 shows a position measuring system for detecting an
extreme position X,,,;,,, X, of a control rod,

FIG. 2 shows the position measuring system according to
FIG. 1 with a depiction of magnetic field lines of a permanent

magnet mounted on the control rod,
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FIG. 3 shows a partial view of the position measuring
system according to FIG. 1 with a control unit and with a first
and a second associated circuit arrangement, and

FIG. 4 shows a detailed view of a subregion of the control
unit and of the first associated circuit arrangement.

DESCRIPTION OF THE INVENTION

Mutually corresponding parts in FIG. 1 to FIG. 4 are pro-
vided with identical reference symbols.

FIG. 1 shows a position measuring system 1 for detecting
an extreme position X,,,,,,, X, of a control rod 3 which can be
moved linearly between a minimum extended position x
and a maximum extended position x,,,, relative to a fixed
guide system 2 along the rectilinear path x. The position of the
control rod 3 is identified in this case by the coordinate of a
reference point x,, relative to the rectilinear path x. The refer-
ence point X, lies on the end of the control rod 3 and marks the
latter. The guide system 2 comprises a pressure stable guide
tube 4 that sheaths the control rod 3. Arranged respectively in
the region of the minimum and the maximum extended posi-
tion X, or X, are a first reed contact element 5 and, in
addition, a second reed contact element 6. The two reed
contact elements 5 and 6 lie in an environment U of the
rectilinear path x. A permanent magnet 7 is arranged on the
control rod 3 in the region of the reference point x,. The
reference point x, lies at x,,,,, in the minimum extended posi-
tion X,,,;,, of the control rod 3, and the reference point x, lies at
X, 111 the maximum extended position x,,,,. of the control
rod 3. In both cases, the reed contact elements 5 and 6 form an
electrical contact closure through the magnetic field of the
permanent magnet. Also visible is a pressure wall 10, con-
nected to the position measuring system 1, of a nuclear reac-
tor.

Arranged parallel to the guide tube 4 is an electrical coil 8
that is set up to form an alternating magnetic field, the alter-
nating magnetic field serving the purpose of an inductive
measuring operation. The coil 8 is also denoted as a field
generating primary coil. Furthermore, a plurality of induction
coils 9, which are also denoted as secondary coils, are
arranged parallel to the guide tube 4, in which an electric
voltage signal is respectively induced from an alternating
magnetic field. The system of coils 8 and 9 serves in a known
way to determine the positioning of the control rod 3 on its
travel path in the direction x for a number of intermediate
positions, lying between the extreme positions X,,,,,, X,,,.. and,
if appropriate, also for the extreme positions X,,,;, X,,,, them-
selves. The number of the induction coils 9 arranged behind
one another along the direction x determines the spatial reso-
Iution of the measurement of the position. By contrast, moni-
toring of the end position is taken over in a divergent redun-
dant way, or else exclusively or primarily by the reed contact
elements 5 and, if appropriate, by the redundant reed contact
elements 6. In order to minimize the requisite lines, the reed
contact elements 5 are connected specifically in this case into
the coil circuit of the induction coils 9, and connected to a
suitable evaluation and/or control unit 11, as is made clear by
the following description. In order to simplify the description
only a single induction coil 9 is considered in this case. The
generalization to a plurality of induction coils, connected
electrically in series, for example, as in FIG. 1 or 2 is, how-
ever, possible straight away.

FIG. 2 shows the position measuring system 1 according to
FIG. 1 with the profile of the field lines of the magnetic field
H of the permanent magnet 7. All further details are identical
to the details in FIG. 1.

min
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FIG. 3 represents a partial view of the position measuring
system 1 according to FIG. 1 with a control unit 11 and with
a first and a second associated circuit arrangement 12 and 13,
respectively. The control rod 3 with the permanent magnet 7
connected to it at an end is illustrated between the two circuit
arrangements 12 and 13, the arrangement of the control rod 3
being merely illustrative in this case and not corresponding to
a real geometric arrangement. The first circuit arrangement
12 comprises an induction coil 9 that is connected in series
with a first ohmic resistance unit R ; and with a second ohmic
resistance unit R,, one of the resistance units R,, R, respec-
tively being connected to an end of the induction coil 9 in each
case. Together with a reed contact element 5 in each case, the
first ohmic resistance unit R, and the second ohmic resistance
unit R, form a first and second circuit loop 14 and 15, respec-
tively. Depending on which of the reed contact elements 5 is
open or closed—something which depends on the position of
the control rod 3, compare FIG. 1 and FIG. 2—in the first case
the circuit loop 14 is open and the circuit loop 15 is closed, in
the second case the circuit loop 14 is closed and the circuit
loop 15 is open, and in the third case the first circuit loop 14
is open and the circuit loop 15 is open.

If the illustrated reed contact elements 5 correspond to
those in FIG. 1 and FIG. 2 for the extreme positions of the
control rod 3, only one of the cases can be implemented at a
given instant—depending on the position of the control rod 3.
In the first case, the resistance unit R, is electrically short
circuited, in the second case the resistance unit R, is electri-
cally short circuited, and in the third case neither of the
resistance units R, R, is electrically short circuited, and so
the ohmic total resistance 2R of the series circuits is given,
depending on the case, from the sum of the ohmic resistance
values of the induction coil 9 and of the second resistance unit
R,, or the first resistance unit R; and the first and second
resistance units R; and R,,. If, in particular, the ohmic resis-
tance values of the two ohmic resistance units R, R, are
selected to differ from one another, the value of the resistance
sum 2R differs for all cases. The control unit 11 has a circuit
group 16 for determining the value of the resistance sum 2R,
compare FIG. 4.

The second circuit arrangement 13 comprises the electrical
coil 8 that is designed to provide an alternating magnetic field
by means of an alternating electric current I, formed by the
control unit 11. An alternating magnetic field induces an
alternating voltage in the induction coil 9 which can be evalu-
ated in the circuit group 16, compare FIG. 4.

FIG. 4 shows a detailed view of the circuit group 16, which
is assigned to the control unit 11 and is connected to the first
circuit arrangement 12, compare FIG. 3. The circuit group 16
comprises a current source 17 for providing a direct current L,
in the circuit arrangement 12, a first measuring unit 18 for
detecting the DC voltage component U, of the total voltage
U present in the circuit arrangement 12, and a second mea-
suring unit 19 for detecting the AC voltage component U, of
the total voltage U present in the circuit arrangement 12. The
further details correspond to the details in FIG. 3. The induc-
tor L of the induction coil 9 is marked separately. The ohmic
total resistance 2R of the circuit arrangement 12 is deter-
mined with the aid of the current source and the first measur-
ing unit 18. As outlined above, the reaching of the end posi-
HOnS X,,,;,,5 X,nay €20 be detected reliably therefrom. The AC
voltage U . that is induced in the inductor L is determined
with the aid of the second measuring unit 19. It is possible
thereby also to monitor the intermediate position(s), fixed by
the arrangement of the induction coil(s) 9, between the two
end positions X,,,,,, X
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Separate lines for the reed contact elements 5 acting as end
position switches and end position detectors, respectively, are
economized by the integration of the reed contact elements 5
into the coil circuit of the first circuit arrangement 12 and by
the multiple use, effected thereby of signal transmission paths
already present. It can also be said that the inductive position
determining system known per se with the coils 8 and 9 is
expanded in this way without increasing the number of lines
by a divergent end position measuring system, that is to say
one based on another functional principle. Instead of the end
positions X,,;.., X,,.. it would, of course, also be possible to
monitor other indicated positions with the aid of the reed
contact elements 5. Instead of the reed contact elements 5, 6,
it could also be possible to make use of other end position
switches or end position sensors which electrically to bridge
the resistance units R, R, if required and as a function of the
position of the control rod 3.

It is self-evident that the circuit diagrams are schematic in
nature, and that the corresponding electronics would have
additional components in practice which, however, are not of
decisive importance for the functional principle of interest
here.

LIST OF REFERENCE SYMBOLS

1 Position measuring system

2 Guide system

3 Guide rod, control rod

4 Guide tube

5 Sensor element, contact sensor, reed contact element
6 Reed contact element

7 Magnetic element, permanent magnet
8 Electrical coil

9 Induction coil

10 Pressure wall

11 Control unit

12 First circuit arrangement

13 Second circuit arrangement

14 First circuit loop

15 Second circuit loop

16 Circuit group

17 Current source

18 First measuring unit

19 Second measuring unit

x Rectilinear path

X, EXtreme position, minimum extended position
X,,ar EXtreme position, maximum extended position
X, Reference point

U, Environment of the rectilinear path

H Magnetic field

R, First ohmic resistance unit

R, Second ohmic resistance unit

2R Total resistance, resistance sum

1, Alternating current

1 Direct current

U Total voltage

U, AC voltage, AC voltage component
Upe DC voltage, DC voltage component
L Inductor

The invention claimed is:

1. A position measuring system for detecting an indicated
position of a guide rod extending along a rectilinear path
being rectilinear relative to a guide system and can be moved
along the rectilinear path, the position measuring system
comprising:

a number of reed contact elements;

at least one magnetic element for forming a magnetic field,

said magnetic element connected to the guide rod;

at least one of said reed contact elements is in each case

configured within a detection region to detect the mag-
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netic field whose field strength is greater at a location of
said one reed contact element than a predefined thresh-
old value when said at least one magnetic element
approaches said one reed contact element, at least one of
said reed contact elements disposed in an environment
of the rectilinear path;
an inductive measuring system for determining a position
of the guide rod disposed in the environment of the
rectilinear path, said inductive measuring system having
a number of electric induction coils; and

a circuit configuration having at least one ohmic resistance
unit forming a series circuit with at least one of said
electric induction coils, and forming a circuit loop with
at least one of said reed contact elements.

2. The position measuring system according to claim 1,
wherein said magnetic element is a permanent magnet.

3. The position measuring system according to claim 1,
wherein said magnetic element has an end connected to the
guide rod.

4. The position measuring system according to claim 1,
wherein the detection region of at least one of said reed
contact elements detects an end of the guide rod disposed in
the indicated position.

5. The position measuring system according to claim 1,
wherein the guide rod can be moved between a minimum
extended position and a maximum extended position.

6. The position measuring system according to claim 1,
wherein said at least one ohmic resistance unit is one of two
ohmic resistance units forming said series circuit with said
electric induction coil, one of said two ohmic resistance units
respectively being connected to in each case one end of said
electric induction coil, and said series circuit containing a
plurality of said reed contact elements, each said reed contact
element forming a circuit loop with one of said ohmic resis-
tance units.

7. The position measuring system according to claim 1,
further comprising a circuit group for determining an ohmic
total resistance of said circuit configuration.

8. The position measuring system according to claim 1,
further comprising a control unit containing:
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a current source for feeding a direct current into said circuit
configuration;

a first measuring unit for detecting a DC voltage compo-
nent of a total voltage in said circuit configuration; and

a second measuring unit for detecting an AC voltage com-
ponent of the total voltage in said circuit configuration.

9. The position measuring system according to claim 8,
further comprising a further circuit configuration connected
to said control unit, said further circuit configuration having
an electrical coil and configured to form and control an elec-
tric current in said further circuit configuration.

10. The position measuring system according to claim 9,
wherein said electrical coil is aligned and disposed parallel to
the rectilinear path.

11. A position measuring system for detecting an indicated
position of a control rod of a nuclear facility, the position
measuring system comprising:

a guide system, the control rod extending along a rectilin-
ear path being rectilinear relative to said guide system,
said guide system containing a pressure resistant guide
tube enclosing the control rod;

a number of reed contact elements;

at least one magnetic element for forming a magnetic field,
said magnetic element connected to the control rod;

at least one of said reed contact elements is in each case
configured within a detection region to detect the mag-
netic field whose field strength is greater at a location of
said reed contact element than a predefined threshold
value, at least one of said reed contact elements con-
nected to said guide system and is disposed in an envi-
ronment of the rectilinear path;

an inductive measuring system for determining a position
of the control rod disposed in the environment of the
rectilinear path, said inductive measuring system having
a number of electric induction coils; and

a circuit configuration disposed in the environment of the
rectilinear path and having at least one ohmic resistance
unit forming a series circuit with at least one of said
electric induction coils, and forming a circuit loop with
at least one of said reed contact elements.
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